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ftSferoSffi-fe^ayT^T*^^ (psd) , ^9J^a^©BifSiRiaafts*tt, Buf^7^7yhffl 

#psd(4, />*< \^mm,>7y47vymw m^mz.fe&\stzM%p sv<Dm\tt^h^<DXh 

fgt5g^LfctfiE^7^7y hWJfgclrtt-fe io [f»*S9] BufB^y^Ty MWJ#a«, Ana*? 

ist*sio] wmibz^mt, mz?7JT>v 

^£fev^E§Jl£g*-f •SME^ 7^7> hWJ^a sD^-g-tfctuE? 7^7y MWJ^at- ± 15 , tufa 

Xtf, fJiaPMI^ yfe-^tt. W^LfcMEP s D 

&?7j7yhm&&ft<D. ttmvhv-t-txf iim*m^mxf^ztz*tt>(oxhm>km 

ojtHPSD#^-#-a5iicfiiffl^riB*»*ft5^aft tEtufc^^A. 

m^^k^mti-^y^K 20 ie»**ii] #Me*7^7yhBiwfaHt» me 

[ft*92] ]H[lB#*5^&f±H ffl ^7-Y7^hf(] PSD05^&3fc0fcta>7*-fc;*-e#fc^.fc 5*118 

i^7^7yhWJ^at^mfE^t°^-**s' h [ft#5i2] *i 9y^7V MWf&Ji, fuEffi 

B*W\ flWE*y M7-^fcn^ytTV^5*^hfc aKft^LfciWBJBrtPSDfcOBOfSl^-^'-SSI 

S^L/ciSPiPSD(Z)fiSiJ^^**5tOi?fe5fl*« /<-4:l/T«i6U MEffi©* 7^7>- 

119*5 3 J ***btt, WD9747V h*IHB# ISBi^-^-®?lwfcfe<7?^-^-^7^7y hit 

<^-*— tJ--^-£ U-C«H6-f5»*52lcSitUfc 30 [fft*Jfl3] iuE/ fulfil 7^ 

^rA„ T^HWfa^ fl9EPSD^bS®P^SrS5lt1-« 

[ft*54] ^-^-i6i5ltov^TiKrEPSDi>f) ztm^Zhx^ZfrX&zm^mi 2tcE*Lfci/ 

SBMeSSfcEitLfc^fA. [»*514] lufBPSD^ tuE^7-Y7y NWJ 

[ft#S5] flr£jft*5^gH:, fuEffn Vy47V tuEPSD^bS{S^^g*t5r i^rp^I 

^7^7yNTOJ#g-, tfjia^^ M7-*±wasitt [»*5is] iuEWJWi, ^yt;^ytv 

SlfflPSD©«&U**#*5fc0?fcS»#5lfc^ 40 --t?fc5ff*iIl(cE*Lfc^7A 0 

^LfcBuEPSD^groiiSiJ^Sr^tftWT^^W*^ *) . 

H'EicL/tv'T.r a 0 i»©Sffit*ayf>ff^^ (psd) # 

If*#S7] tffE#ft5#£tt. PSDC*7 M-J: PSDIt it lo(DtiiIB^7^7y h^yfa 

5SdlB^s'b7-^±I^S!tttaif>n5^ffiiiflr^7 -*Kft£U tfflBPSD«tuEPSD©*7biLT 



9, mmmmm^yt^-tfrbm-z-ht), mm 

SffiiS&p«-^-lS5ISr^Tl-5fcftSIBPSD^»fi! 
ft&SfA v ^<D um £ 5* 1 5 mil 2 * 7 -f 7 y h 3 y t° a 
l|ME^>-*-*?hi7-*i:l/C«IB+ 
am XV, 

jx h u - * ±x- y ©a h p s d - * - as i (- % m «r 

bft, !tB#**h3ytfa-*iaB£Lfc«IBPSD 

i tSf-g- Lfctws p s d it h tt^&mm-v?^ ~ fc Sr 

^t^f&afl * -yir-y\ *«^5lf*«17lcEtL 

[»*«19l milE*fc5#aii, *y hy-^t- 
^-f'i'JitfiiE^yi^-^s' h7-9 

-cv^5#^7'f7'yh3yfa-^^ ^c^g-g-Lfc 

#PSDOWJ : f**>i)5t© , T?*>D, tulE^7-Y7y 

fflWSSftP SD£#*5tl#Sl 8 KfEfJLfc^T 
A. 

WyAT's hPSDitfrfB^*^ hnyf^-^lrg 
^■UfcPSDoraop , -^'-S§l©*:»©^-^*-f— 
^-tL-CttlffiU HufSffiW^y^Tyhnyt^-^ 

7>F^tW#\ tfdEPSDfrfcSflBStefcg* 
1-$£fc&!W*i/t^Sa»*«>3»#S2 OicfSftL 



[fS#S2 2j iufHP SD(i, lufB^7^7y 
t^-?^ MEPSD^f>Sfl!^*ll*t5rtSr 
?f pj $ tLt ^ 5 ^* 5 if* ji 2 o ictsa L y ^ T 
A. 

[§t#£2 3] #^7^7y hnyfa^ll, tuts 

l»5fcS2 4] BtSltEW^^AfcjBV^, 
nyfa-^y M7-*©-gBi LTfttftWfcKlftS 
10 ft, 7*Pi?^-£^y-ifEtl#ai£^t^7V 
Tyf^yt^-^t LTtufSnyt^-^^-y 

? hx-m-rmmm^yv*--? t^^- 
*) ttaoa»©fl(nB^ 7^ 7yh = y 

f 3.-^(1, 6uSE^7^7yh3yf3.-^±-csR» 

SftoSfitJfayf-ff^^ (psd) «■ 
PSDIi, ^4<i:t>lo©«nE^5'fTyh = ybra 
-*fc»£U iufSPSDIiiiufePSD©** hiLT 

20 i9 s ffi©ffE«ft©=«y^-^a^jSffi-e*ti 4 ME 

£71-5fc«>, »HPSDK:a5IIEW«r»*L**i«:# 
5t(ffE^7^7yh3yt^-^rt^ B§|E9i*yb 

#^7-^7y h=yifa-^rt©, tutfi^ytv-^^ 

y M7 - 9 ±t? ifWSfflSit PI P S D ^ / - $ -ft g | 
ffl?Tft*\ Xt&SBflJffl RTtlft P S D LTz&? 7-Y 

30 ryhayfa-^oww^^fts^afrfliitsri 
m^bt^y^K 

m l * 7 7 y h 3 y ifoL - 9 & fu f B = y t° - 9 * v 
Yy-tKuy-frv-fZbZbzn'mmm^ %\t 

^'^-y trv^*7 hayfa-^ts^ufc^aiBP 

40 ^Cp^tS^tMSMl;, = 
y\?^-9\c£i)m%i^yv*~-9*y YU-^hKm 
hh, iuE^*^ N=>yt°3.-^t,^tfcSulBPSD 

ttioWiJ^Sr^l-lRllWifliyyfe-^ »tJ«, 

r fc ft^- L fcilWE p s d n t> n-^ffiffl ^rn-cft v ^ r t * 
*i-ra«aflr ^ ^i?-y\ ^«^5if*S2 4[ctfi«L 

50 [ff*S2 6] fl(f|E*»5¥att, *y h!7-^f— 
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5Pl«a{i5#£fli;L liuEPMftg#li, MS*? 

£PSDW^J*£#»5fc©?J>5M#£2 5£fE* 

[fH*«2 7j iiuE&** hayfa-^tt, ffiEte 

^■LfcPSDomo^-^-S5l©fc»©lR3IBEWf— io 
/<-iUC86t&U tttm<D?y47>h^>t°^--!? 

it, Suffix y M7-*±<0©§|§£H* 7-T 
7yh£UC«!iU 4a5l5*Ofcft^Bdl5PSDi» 
bglRofclSSIttaH:, ME&3IE93f--^-P^E1t 

[B»**2 8 ] fulfil I fPJt-^-fl, ME* 7^ 

[|»*S2 9] HfflEPSDfi, mfia^^^ryb^y 20 
bra-^as, tWEPSDa»feagiiEWts*t5ii:ft 

A, 

IW*53 0] ^7-f7yh3VtWlt miE 
PSD©5t>*>5t>0fcLa»7*-fc*T?*4^J:5ili!lfi 

yTVT'W* (PSD) fcgftfcfcrf-^ifefc*^ 

T, 30 

% 1 * TV YT^^mm* y hV-9 

yy-?±.\^**m®.mt u ftr£g#», ftrffips 

D©**b£L-C«fBU fufST-y M7-^tn^y 
LTV^ h mmk<D tyATVh *f*4 * fc«f# Lfc# 
iSH P S D ©»9J* 5 ©t'fc <9 , 
^©m»(-iifiEg*£ff£P$6Hlf U 

L^tuta p s d ©as s rosHse^i-B i 40 

t fcfuE P s D li t "Tt&T?fc^ r i £^ 

h7-*±T^^t6fcPSD0!/* hfcft«P 

[0 0 0 1 ] 
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[0 0 0 2] 

##^-E-645, E-646, E-647, E-648, E-649, E-696)fc 

HSU £T*fcfflK£*u ^WtnW&Mz-mS:^ 
fc. flm^-^SEfPT'n/yACl B I P)tt % KBSft 
&tt(US P S)(c:J: 9 ft#E § If m £ ft 5 * 

JBUT&£t5Sffia&*-*-*3fegU Jf*£* 

ffSr#*ttStf^fi!c1-5. IB IPfi, -jRtSffifl^^ 
- * - #gfl! ± KEfP ft £ WJ 1 5 3& 

SZb&MminZ. iBiPli, *#<K«£o2fc 
5c ( 2 D ) /<- a - K *Sffi*± PPM* 5 r t Sr 5t 

£ft5„ 

[0003] USPS (4, I B I P ©£til#^£&S L 
fc„ 1996^7^ 23 0 (C^ft £ ftl997^7£ 23 0 K&fe £ fl 
fcfll*<-*0EflJ:7n^5A(I B I P)EStt*# 

(i b i pmfwtmwit, i b i p&feHLx&mzti 

WBi-5. 1996^6^ 13 0 WS** ill997*f 7JJ 23 0 
fetthtzm^-XimT'v ?y 
/V*tfcflW(IBIP PSDtt«»)il, SflE-t^a. 
9 r 4<fX4 x (p s D) ©R*tov^TOil3feftWIB 
rtlttl B I PftttfflLT«m*ft5»«K:affi* 

Sr^*H-5-fe^=.yr^f— f^SrfifttS. 1996^10 
^90IC^*$tlfctta-<-^M7°n^7A*^ h-> 

E^tov^TWSSSrMiatSd B I P*^ him 
#). rjxbK)tbBS»S-*t*T. IBI P{t«#fcV^ 
5 0 i b I Pli, •Yy^-7^-^^--if- (3— y 
-) , •fv?yJ>.<Di'XTJ±mxhm®b-<>¥- 
©^y77^h7^ft^. 1997^250(^gg 

7y{titlt us p sgnVf— MxrfwWk p 

SD7)5ffiffl1-5Sf^dr-04^, ^E, m SOU 
XLi^oV~>TKE1"5 ( I B I PKMSffl§*) 0 
[0 0 0 4] a-if-f"-Y h^fc5^--f ; -(75-Y>'7 7 

(*^ h)»c|ii^LfcPSDSr«l^.4. PSDii, 

+zsmm$mLi&-tz. i b i prott«» 

it. ktmismWiT-t b PD F417/<-=i - kt- 



7 

T-*tt. fT^t5gHg^©5^©v?y7°3-K£#if 

mtamm, psd id/^^iwb,^ 

PSD ID, a-f-ID, HffiB, ^ttiffift 
[0 0 0 5] {>L^^-M^-7x^t53V 

#ffi5r i KEEP Srfft* t5 t , S£ L fc fx t & li 
<eK***fct4e>, uspsi«© r^t-^-j 

EI?£TOJLPSD&*7 h K«f y^-7x-^ti 2 
[0 0 0 6] I b I p *7 hftt§#fi, ■fv'yT.T 

Ff(ffit), J&jfcftgfG&B), *ffi*BIJv-*(F IM), 

* mi l x t> x f± 9 ^ pp jm Lxmm&% (-# rt 

T%J:V\ *7 Mia— jf-KF IM£ : fB&'T3g£ ; §: 
t). *7 htt, Sffilfcfcttffli-Sfcft, 

fc** M2EEP£4$L7°y y*-fctm3H-5. I B I 
Ptfcfl*tt, m±m*~-7y/~?-i/XTMd^X 
KEU ^TttPC^-^-XfESiSlPC;*-*- 
£^5 = Sii3!PCj<-*-fi, **M**bPC)£ 

LTf^ij-r5ioo^-y-f^3yt o 3 .- ; ?(pc)^ 

x 7M»57^y7 y - r T*li£ft& r*7 
i^5)&JSfrU lo;mWU±0£££ftfcPS 

Diafti-So asspc^-^-fi, *^hPCKS 

ttLfcPSD©*fc7*ir*-Ct5. fcTTlPC^-^ 
-fi, SHl0PSDl!:7^t^t5ritt4v\ 

[0 0 0 7] iiSPC^-^-it *7fPC±T\ 

&3Hu bt^tif^-LfcpsDoia-c^rt-efi 
mmmzxjvfoxfib 

h% 0 PSD-©{g^SL^©£ft<b£fc, JS3l«s 

toasfipSDasiS!)#ftf,iirv^*^ hpc±©is 

lrt-efTtJtb5 0 lot, »&©£ffi 



(5) #§B¥ 1 1 -3 2 8 4 6 4 
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lo(7?PC(^*^$tl5o **hPCfi, 
#Rffl:?iJ©*°- h r't IC 1 OWPSDW- M~"5 
loEJLh0)PSDfci|X*LTt>AV\, 7-K7°n-ir 
yf— , XttSIW^f-f-f-*©*^ hPC±-C'HtT$ 
ft5go;6>©77°y 7—7 3 77^7 .Mi, *7 h© 
ht*7\Z7 5 0 I B I Pftit 

fix *y M7-^ISiot-7"y^-^->^fA^ 

^-7©yxxA£^itLTIiW,ei\, -JKf^ *y 
10 YV-tmmx^y M7-^f—A-pcfi, *yM7 

-^©^^ryhpc ts» S *i7ciiPl©TOJ ^su 
®i-So ^ ^7^7yhpcii ) !rt-e©EWS!l«rf&l 

[0008] r«eB^-^-j 

^-^-WrA© 1 o©^^3>t'H, P SD#g 
£l7rW.fcV^<©PC£lrf5. **NPCfe ? 7 

^r^horyy^— ^ 3 y^^Tt5^\ ^tops 

D«MB fir - * ir y 9 - 1 fe 5 ir-/<- p c T'^t $ h 
6 0 *xhPCIl Sffi5>E, ^-^-Sft, 

aatbftrtiitfftfeftvs ©5Kt*7 NPCicj^Mf 

tt7 f -^-fey^--cA c PtTfea$ti, M*fi*7hp 

#fF|?5, 454, 038-§-^#l^tifcV\ - ^-fi, 

I B I Ptf«S©£T©S&<0g#fcg-a^5;btt-Cf± 

*V\ I B I Pftfll»tt, PSD#H&7*-*-fc 

y ^ -xMfitz <d m^l Uiw 

30 [0 0 0 9] 
[00 10] 

[3W&HPft1-5fc«>©#g] I B I Pftfl*tal£1- 

40 fc 0 *yH7-^PC^^-^7A|±> %*©^y 
»ftfc»^Lfc1lft©^7-rTyhPC*^tf. ^yh 
-Try hPCfcH£Lfci!>4< tt io©PSDt*l: 
©^7^ry bpcii, s*ts^7-Y7y hpc«»fe 

jSHOPSD^5>Sfi!flIilS*#5rfcaST?#5 0 if<D9 
yJ7>YPCh, loXf±*ti£A±OPSDiS®t)f+ 
ttfeiiTv^-rfeiv^ #77^7yhPC(i, i^bJ^^ 

50 tl«^ttg#:©^rt©PSD(^LfctllJ)t, h7 



9 

[0011] #^^7y hPCfi, m&XMk&Qm 

«R£0$HEfc P SDoa«ktS*«©fcftott5lo«i 

fr- /<-PCj i^5. ^yh^-^P 
C^-^-C/^rA©^l^^ffi^ijT(±, P SD^©{£ 
9;fri«L#0#Sf£]&3l0K«fi, /- — /<— 

©PSDfE7*-fc*-f5£#, J&SI&SffiSRIWWffr 
H*. teoHifcflim SSlroffifitt, t?47y hP 

ctfmmzhz*? hp-*?- (*yM7-*?- 

[0 0 12] fflill^tlt T-^-fe^^-i'T^ 

XI^7^7V hPCrt(cfei9, -f^-^yMftWi 
V747V hPCrtfE&S, *y\>7—tr?C*-9- 
i/* 7 Am 7 T y h P C # I £ii £*©iSH P 

sDiWBifflBriB-e*5a»tftttKfti5ii:as-ct, 

-*-f— /<-pc, Wt>PSD*ft^-tfc#^9'f7 
P Cl^Lfc P S Dlrtyy^ yltgfflr^^ 

[0 0 13] *«H*»b^*»5Ufcoa»OiWjft**5. £ 
©J: 5 ftsflJjSo l of±, Iffl£Jf LfcSEftiKftJM;* 
ftfcMii, g^#Sj£©fc»lE&®$ft5StiE^ 
( TSEtcJ Xtt TK^^yj ^frftSMEfFpTSftfc 
- 9 fe fcfc t> ©T*ft ttfuf ft 5 » 8« 

7***BrtBfcPSD;SS*>50-e, ^7^7>bPC© 

psDt$ijps$^5r£(i4v\ mm, ^yvv-t 

Sil^tSB-r^ri^-et, ft©^~-f--«:g{£ti£ 

K:**y7;r-K, **<?Uy M^fc5^7-Y7y hP 

3S91li, h7-^±©^7-T7y hPC©#J--if 
-i-s ft45ftH7n0jSK>fl»0PSDfc7*-fcx-C#a 



#P>S¥ 1 1 -3 2 8 4 6 4 
10 

T-fcS. W*.tf, #*©SflMfe©ttat!]ll-©PSDfc 
I?;ikftfcW±©§lHI«l£ilt5£t, a-f-fi* 
j/ M7-^±©fdl©PSDil7^-ir^LT, t&©'>ft 

ft<, 8«*b©^«r£ISS*5£ 
[0 0 1 4] *5SWI4, ayf*-**? h!7-*©- 

(PSD)^ ^7^7yhfcgggf5. #PSDi±, P 
SD©** h £ LT«teL*fcte©«»©* 7^7> h 

/5^iiPi"efc5is^LTv^^7-r7y h©jsftffo 
5 0 psDii, m^mftk, mmmmmt, 

T^^^**«4*iSrtt5. ^7^7^ Ml, SIE 
M7^-* fc LTflHBU ?7^7>-h 
li, Sfl»te*-*-B3l*£ft£tf5fc*x mPlPS 

l Hil^-eii, 7 7 7 y hit* y \c n 
1"5£#, h#*7 M7-^±(cn^ytTV^5 

awpsD©n»j^sr*»5Ei«aflr©s*i^ 7tw 

7yMcJ:0*yM7-*±fca&Mi5. ?7^7Vh 
Me, il^D©^iiff©S*^. *y M7-*±fcJ3#! 

*^MEg^i-5PSDroai©Kgij^sr^i-i^a 

aflr^yfe-S?^ ME±9*y h7~7±fE&b 

a»e>n^7i-«tt, psD^ttt-^ftfflprti-c/iv^ 

zb&*-tfo<Dm&M@t y±-i?t>\ *x Me J: 9^ 

yh7-^±|E3lb^5„ ffi©HJfeW-Cii, ^yM7- 

jr~7°y/-?-y*TJ»x°\x 7^^-*-^^ 
fi/-?- v 7"/w 3 y tTa - 9 ^<Dim 2 y fa - 9 xh 

fi, 7°y y^-^^^-zHir^^/i-SSft^^-^- 

[0 0 15] 

[*s^©HM©ff«t>m«] *i§0j©±iSLfcxft 
m^ttMWtm-, *%wz®mmLxmwt 

5„ Hl~3(E^5' h7-?PC/-$-: ^rAffl3 

o©9jo*jtffii**i-. si i itmmntimmmm^ 

*y M7-^PC^-^-^rAi0fJ, se*© 
±5»E*yM7-^ f— /<-30 ti&g- 1 fclic© * 7 ^ 
7^ hPC20(5o*^1-)Srffi^5 0 *yh9-9PC 



11 

^-^-v^T-MOtfJ&P SD40(2oSr*1-)(i, lo 
(D9747V hPC20(Cf££1-5 o §^7^7yhPC 

7y y^-22Sr^-r5it©^-y-t^3yt°^-^ir 

ffixiSo (ffiti-, &9747VhPClt, *yYV- 

-^TAlOrttftftroPSD^SSL, it 1 

OOPS D40^g|-D/$>© ^ 7 -Y 7 > h P C20t^-g-1-5 
©##*U\, #£©PSD40;JM-y--83l©/ift7 10 
9tx£hZ>k, PSD40^&'9ft-H-bft-O^7^ 
7^ hPC20fi, &3\<Dm/~?— f- ^-PC2l(ffi 
S&P5fc*-f ) £ fc5„ PS D40# P S DiSg^tS * 7 
-fjy hPC20fcJ;i9 7^*£tl3^ 77^7>-N 
PC20Hta4HPC^-^-^^Ai:UT«l&t-5. 
?S4Spc^-^— i/^^^ro^jfi, 1995^12^ 19S a 

K©*H#?Fti»o. 08/575, 112-5§-(Cf2ft £ftT^-5 0 
ff®4IUfi0!|-ett, SHH«£©£ff iS? I Man, y- 
^-t- ^-PC2i-Cjer3. r^ttSf^©#ttia5i 

©£fH£o^T#ffc£^fc77n-^T-fc-5 0 PSD40 20 

*»o#ite>iifc#^7-r7yhPC2ott, ^©psd 

40TiBrofcailfcBBLTO*ro^tHim(»R#tn^ 
-42) t , 83IW * (851 P ^44) i mm 5 

[OO16]02Ai2Bfi, #«PJ©fe©|?iysj£7F 
1% *yM7-*PC*-*-5/*^A10'f± % &*© 

ryhPC20(5oft*i-)Sr«l*.5. *yh!7-^PC 

t?-^XxA10'©&PSD40(2o£;jcf)ii> l 
o©^7Y7y hPC20t^-g"f 5 0 =&^7-f7>hP 30 
Ctt, tm*7>- *-#-K, g£ft£$*u:^* 
vv/JJy*-22(fflttc, ^y M7-?7°y yy--23)£ 

rtfc«ft©PSD##£U iMo©PSD40 
^»oA»©^7-r7yhPC20|tft^-t5. #£©PS 
D40iM-^-85l©fc»7^-fe^Stl5t, PSD40 
#8Bttfr&*l/n^5*7V7yhPC20H\ &3I©Pb1 
^ - * - f— /<- P C 21 (ffiart fo^-f ) £ 4 5 (0 5 ) „ 
Z<dMMMx\X 8§ltf*^TLfcfc#, HHIIf&©#ff 40 
WU '<-PC2n?fi£5. L^U 83I& 

3Ht*s> \-v~9-f~ ^-3o-eer5„ r^iit&^H- 

fcK LTfi^tSc Uc77°n-^-Cfc3 r t ii^>5, P 
SD4O#E0tttt?>ftfc#*7>r71'hPC2OW:, jg- 
o £85 1 gSt 5 #tHt« m\ v**9 -42) £^ © P 

SD40-e©^-f*^i-5^p>t s fe5 o Li»u 

lo©^-^-f- /<-21(H2A)Xtt*y h!7-*if 
-/<-30 (0 2 B ) ^ if© P S D -Cg £ o £851 t 5 
8 5 1 tffg (8 § I n ^44) * t ftKFi" 5 ^ b t? *> 5 „ 50 
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[0 0 17] H3I4, ^yM7-^PC^-^->77 
A©f| 3 fcKfllO" Sr*i-. '>4 < t fe 1 O© P S D40 
d\ *y M7-*f— /<-30fc*t£U lf$:©^7^7 
y KPC20(±, ««J;jWy h!7-*1>— /<-30fc 
881"*. ?7^7yhPCii, 7V*7V-, 
-K, $±f*»$tlTV^4V^7 B y y^-228 (ftfc 

* y h v - 9 7° y v * -23) £ il&©^°- y -r/i/ 
3yfa-^«x:5 t £T©£tmPSD40rtTjgr 
9, 8§|n^44(±^y M7-*t- '<-30lE«£:h,5 o 

5fcHH09©0!lfi 4 1995^12^ 19 0ffiJi©*l# 
rFUiJSNo. 08/575, 109f-tfH*$il-CV^5. r©HJS^ 

-tLXmmU PSD40#*|£Lfc*-*-f— /<- 
P C21 1 LT^tS^ y h 7-^^<-30Srflf ^ 
5 0 EEPH©4^©g*tt^y^7y hPC20i»?>5fe-<\ 
ffl©TOJlW7Y7y SPC20-C'fT^ti5„ L;6>U 
*^©^H- 1 85I y M7 - ^ if- /<-30T*jg r 
5 0 9747V KPC20(i, *7Aia^^M7-^ 

^©#lfi8?l©^lfitoV^*^tfc77 0 n-^-efe 
So ^y M7-^f— A-30(ig-g-f-5PSD©^a\ 
*«/ h7-^PCy-i?-v-XrAio" T-gr58?ll- 

ov^T, ^p?^ft'fta(^ifyy'x^-42)t, 85itt« 

(8?l n ^44) t frftjfrf* *» b-Cfe 5„ 
[0 0 18] SgHl t 2Sr#JSt5t, ^y h!7-y 
pcy-^-yxrAioiio' fi, ioxi«ft£(±© 

P S D40^ 1 oXfi^ftWi© ^ 7 -f 7 y h P C20(Cg 

^•$nT#fig$ii-cv^ 8 r©i5i«^T-ii, ^7^ 

7^hP C20fi, ^-^-©SfiaJtftfcJt^-UfcP s 

D40T?^^i?^a$tv5t#, ?A^Mpcy-^-(ci 
5„ 3fiiSPC7«-^-t r©i5 
i7 7-T7y hPC20ti, S*-f5^7-Y7y hpet 

X, 7747V hPC20fi, tilH«#LfcPSD40O 
^(CT^irXT#5 0 ^7Y7yhPC^rtOPSD 

(ft**, vault) 

[0 0 19] E4Sr#BBt5ts 9 747V hPC20 
(is »43!PC KlOOTf**ii5. 
PCy--^-100«, *^hPC102, PSD104, 7°y 

y^-io4§rffi^5 0 2iiSPcy-^-ioo(i, psd 

104©K?|iLT, PSD» PSDS3£±*, Siltf 

*#E©«ti&*Hi-r5. teatt, *^hPco2^T 

**l5^-^-y7h!> 3 :7fl|^S*110(KT, rp C 

m-7i?*9 KrV^lLfcKS|t7'i?x^ b 
tT/KC OM/D C OM) ©^7^ ^ h (ftM^f-ii 
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¥4-f%y9 U y^7-f 7*7 !i (DLL)XttOLE»J» 

i-^^ft5„ :©i?Wv^-7i-7©io 
(is *y h7-*±0flrtfci!Hl0PSD0y* hfcft 

W}%nfitZfctb s JV$-7x-~-xi:t1-Z>VLL* lC 

PC^-^-^fAOW45, mf5S^>1995^F12 
£ 19 0 ffiII©*B#i£tiMNo, 08/575, m^K&MZtl 

10 0 2 0] iOy-^yh*5ttrt-«fc, ^7^7 

^hPC^y^-71-^^fprrotftt^W^ /• 

±V\ *y M7-^7°P ha^©S*H, ^ 20 

COM/DCOMKHf5$fc*5flf«t-3V^m D 
COMT-^rf^ft ; DCOMSMt ; DCOM^ 

^^n77 K?XNTt-/^-©&ffifi#&# 

*^tf. 9*-^*y^-5^o8ait(Bgi, 2)«, as 

SPC^-^-10075^^^130g*-e^rt-C-ff^tL 30 
5„ PSD^CjjLjfrifr!) 34iSP 
C^-^-100O/n-Kt/M^±{C^|^|S^LTM 

rt-eHfTSits. &3l©&ai§£©#f+ 
tt, aiSPc^-^-iooiLT^i)1-5^7^7y 

[0021] «£Spc*-*-iooh\ flfctfitai© 
#-KSfcD loO#-^htf-jjf-h-J-5fcft, PC 
3fc5 2o^±©PSD|rltX^t5 ±5K1"5r it-C 

©** hX(i^7^7y h©77°y^-^ay7 P P^7 40 
-M40fi, PC^-^-!y-/Udf y MlO('|W|B#t77-fe 
*?N5 PC*-*-y-yMfy HlO 

(i, S{I»^©^E, PSDSM, PSDSgfci 

MlOfi, i5{gEE^^WJT'§ 5£T©p» 
-iSlS^7^7y hPC(cfe5 0 assspc^-^- 
ioo©a-if-fi, pc^-^-y-M? MioSrttffi 

LT^rt©X(±iiPi©PSD(C7^-fe^-e#5 0 PC^ 
£»{fcU a-— "f-Ht-tri»e>#£©]S5IK:3fa©PS 50 



1 1-328464 

14 

[0 0 2 2] COM/DCOM^^h7-^©Mi± v 
aP1^7^7>hPCiC, PC^-^-f— /<-|*3©p 

«H»*S«t5. WRWfc, #^7^7VhPCtw^ 
PW-^-fw^ — -©7?1r*;f#£4x.£>;ft, 
5ri^T*#, PC^-^-f— /^-©PSD PIN 
!7- K) £ P /<- i ^© P S Drt© 

T7^-/l^NtJ;i9, £T©PSDfi, a-if-£ 

hPCfc±5aM!j»e,7^-t^-et5i:#*.fe*i<5. X 
li, fiJffl^Jil£&PSD©y* Nfi, ^.-if-Xfiv-^T 

fc-S1-5#-/u r i 5 0 

K$l7?(is PiNWJtEii, Pcy-^-t-/<-ia 
•JltfiSllSO-C, fffiOfcoWT^-fc^OMttPSD 
ii7^7V7*-efi&l/\, PC^-i?-f— /<-n, {ftM 
*HfTi-5fc«>PSDa^PSD PIN*#5. io 
£ffi0i|-Ctt, P I N©ftmttPSDrtT*er5o PIN 
«SPSDrtHHE*$it5©-e, rtvfi^^7°nir^T' 

[0 0 2 3] PC^-^-^aftfiS^-KTXtt^y h 

#&$5ifc«>, CD-ROM07 Kl"*Jft£Xtt^ir 
/W?bbL©7 YU^lEiT-t^yt-DZWfc-rZ 
£fc#T?t5. a— f-fi, ggf-t-7©^ 7 ^ (« 
fcftx^y) *MR-Ct5„ a-f-Ht, iMfcffnr 

SiifcWfo&T^yoy* i^iift-fsritfs-et 

^«r^JM1-5r i^T?f 5. PC^-^y-Ky h 
nofi, WJfu \cm\<D^ * - s? i 2 D/<- a - Kfc» 

«■ ?)^fcl997^9^ 3 0 tM^B^fTttJffNo. 08/922, 87 

[ 0 0 2 4 ] a— f w-fi p S D tft t) L K 

Ef^*TOJT#? ^ I £V^©-t : \ PCp»-^-y-A'*y Ml 
Ott, S{S»4©ir d r^yT^*-^x.5 0 Sfefc, PC 

Hi, PSD^©ft9*SrtEBl>f^-i?©fpjBISrpri6K: 
"y (atomic transaction) ^ftlffl-f-So 7h5y^h 
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[0 0 2 51 Sgin^tt, PSDro#E£S£*&*& 
KSISrEtttS. *y YV->7 PCt--?"7;*tAio 
Tit, #^7^7yhPci«oirtPSD©g*©i 

olzibnPwVf'CfbJ'j 77 h});<z%m)Rt?>Z. 
ir#"C#5. *7 h7-7PC7-^-77xAio'T 
Ht, #^7^7yhPCtt*OJBrtPSD©a5HlMlft 

*JS5l^71-5i, ®3l£g*1-57 7^7y N©7 

5Sflt*fcPCBJ«|-*"*-5?+-^a&5. 
PC^-^-S/^rA(ioxillO')flx PSD)WR5tt 

#77^77hPCii, ^tigftO^rtPS 
Di*y hV-f$>(DmmPSDklz7?±xtZ>o £ 

[0 0 2 6] ffiytLfc.fc$fc:, *y h 7-7 PC/--;? 
->^fA (lOXttlO* ) It, P S D40#*3 * 7 

77 M^C20±T\ SfM^^EL, PSD£S£S 
Us PSD*ff*«1-5a§|**kai-5. -*u±, tt 

fcitHfttfr 5 - ifcS*-* - *. 7-/--fe77~-5(c77 
t^tStrAll, PSD40^-g-l7/£#7 7^77 h 
PC20fcfc5©i«»SU\ L*»U PSD40*»^U 
fc#^7^ 7^ hPC20tS>5ao^O^7 f AOftD 3( 
fc, |-©*tA^^5, M7-7f— A-30±£fcoT 

M7-^PC^-^— >^7^(10Xfil0')^O7 7 b 

t^mmmx a4iPc^-^y7M>x7 

[0 0 2 7] H5Sr#flgi-5t, *7 M7-*±©fe© 
7 7^77 hPC2O#-t0PC* Ml 
0SriiCTPSD41©aiB7^-fe^*BB*&1-5tt» 7 
7^7yh PC20I3, 9— /<-PC21© i &- K 4C 

y-^— 9— /<-pc2U±, PSD©Sfti, 
PSD£DS3C«i, fMIft^E*, PSD41©&3li 

-PC21T, JL9747V NPC20(C&5PC^-^- 
7-/1^ y MlO K J: 19 7 7 4 7 7 h P C20T*Hfi : $ 
ft5 0 DCOMOUfflrftfflLT, 7 7^ 77 hPC20 

llOfi, ffiEKHigLTfHBiU 5*-f3isH7 7^7 
7bPC20i^-^— 7-^-PC21fi, PSD/7- 50 
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h©«fc|IfcBM?fe1\ £ftiLTPC/-7-i 
LXlffltS t b fcfcS. / -7-f— p C21rtfc 
feS^-^-y-zV*? MlOli, 5*t5^7^77 
h P C20 fc ©F^©/ yfe-5?*S (J &V\ K 
0£££EDJ:5^ PSD4l©fcft|^ Sffi&&# 
E, PSDOSS, PSD©S^«^«3JIO^-^-ttl 

[0 0 2 8] H6^#,BS.t5i, Xrs'7200-e, 77 

^ 77 hPC20fi, *0*-*-y-** y Miofca 

I7t, £H©PSD41fc, SffiftffiOSSffiiiSlrog** 
215,, *7y7205T\ ^-^—7-/^-21(4, 77^ 
77 h P C20#K*fc1-« i t £lW;ft,Tl^/5^ 0 
i»*fc5. fF?r*il-CV^»mtf» *Ty7°210T\ / 

7-/<-21li, P SD41t77irx-r-5r t^R 1 
TTSilTVvfcV^ 7 7^77NPC20(^^1-5 o If 
RTStL-OXilff. ft{-^XS'7 B 215T\ 

U »H^7-f7yhPC20i»e>SaofcflHli:#K, 
5*«rPSD4l£^5„ TTry 7220T\ PSD41li, 

*7y7°225T\ PSD4K4, ?*?91W 

% tmm -7— 9—^-21^315. ^77723 

or% 7-/<-2i(i, i—9—y—fl&y MlO 

^« CT, /n- K K7^ 7±o®?| p ^KSSHlMlfcE 

<St-f5. 77 L 77235T% ^-^—7-^-2111, rv? 
77hPC20^S5 o 7T77240T\ 77-^77 hP 

C20(4, r~i??/i<mmiHm£%m, ^77724 

5T% 77^77NPC20(4, EW©tTy 

[0 0 2 9] [^^-^V-i'a^T^P 
77 17 -f 7K!7X95™ t^yK^*NT™^W 
-7^f7^y7rA|i, DCOMtfl&©»»|C .tiles' 
h7-7iijf^^ft5mirgttt5o DCOMCf 

affl (ikT©7 7^77 h^M y-ir—y^g(t5) T% 

^-7-7^7 Mraif1-5r t^-ef 5 o 

7t^-^, Xli*?M7-^Xtt>f^-*yh±0 

> Kl7X©«#T$>5. PC ^-7-7-/^-;/ MlO 
l±, ^-7 M7-^±©PSD©ffi|ItE?(l!:-oVN-coffif 

VhPC^y h!7-7tn7*^7t5tt, 77^7 
7hPC±T^ai-5PC^-^"7-^7 MlO 
(i, jJ5®JfcSSR#^yhtaftt4. loo*7 
7hf4^7 b7-7±O^T©PC7-^-7-7Wdf 7 
M-#at\ ftWlo(i77-f 77 h PC g#:(c#^ro 
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ha»e>©-*7P7-*+* F©^ yfe-S?SraBlfllt5©K 

fjE9j©5#i£g*©#£©*7-f7VhPC*-*- 

[ o o 3 o ] #j$i£jre\ ^7^7yFPCOPC^ 

ftfc P s D ©&S £ K#J? t IB 1 5 tta-e^*i- 5 . H 
2ASr#fig1-5i, ^^fBftPSD©!J* Mi«££ 

EI 2 B £#$1-3 ffiffinTtliPSD 
©y* MiJirtic®i9tti7bftfcPSDi#i^££ 

7y^->3>KS*iji2„ r©»g\ pc^-^- 

ybO««*'f>H^ ttOPC^^-S'-A'^h 20 ^T^SOTiMUf, 7ry7°420T\ ^7^7>h 
tJ:0ffiOPSDasffilBrig-C*)5Ci:Sr*1-^yfe- PCIi, *On^7tH«iflrU f&©^ 7^7^ f- 
5>«:S&5. »H^9^7yhPC20«spSD40Srttl-t- PCI^C^P SDttfctt**? M7-^±-pftfflBT 
5fcftiIK-f3£f, PC^-?-y-My M10 tBTffcV^tfcfcktfS. X7y7°422T\ 9y47V 

J4, *I«RST?*»fcfl!f«frftfflLT, #£OPSD© hPCl*J©PC*-*-S'-/l'*y MlOfi, ^7^7 

&t t ^ft £©ilff 3 0 yfPCteM/WP-y H»mK-f y H6r*8»K1- 

[00 3 1] ftf^fcJiV^T, PC^-^-y-^y F 5 0 

HOttSfc, *yF7-^±OPC^-^-y-^y [0 0 3 3] [*y Yv-7h<DM*? LltttMbftWiL 

c*-*-y-^* y h^ffi©^7-Y7yhPC20±T- *©S&£tf»Ujrttfttfft£>fcv\, r©fcfe, mm. 

•Jtttt&ftfcPSD40fc:Bflt3ttSK?£#1-5 8 *fU^ ©#BB£ff*i*fi, ITOI&7r^/Wcf£f L, 

PC^-^-^7^7> b20^g#©PSD40£i<MC T>hPCffl<D/~?~(D®W)t3:Z7F-m<D/—? 

*>7j>±.lz%tz t ^ 5 * v *-5?«rg*« i > P C -©¥-&lrpfp$*5 r fc AJ-ct 5 i 5 m Lfcttfttf 
^^-y-KyKl, flJ/BWfg&PSD©y7h£ ^7^778, *y hr7 _^^^_^_^ 

3E*rf«. t>L^5^7yhPC20*HHth *xA©JS§|n^©£*Lfc#fffc#fcLfc#tf©## 

li, ^rt©PSD#fcf*^Jfl!TTil^;5^r bitft* Kov^THftfS. *y hF-^-^Hft^-C, »^ 

y±-^£T©*7^7yhPCl;:^ftS 0 ©#tf#fcJB#l;:J:!>^$ft5*e>, IRSIttteWtf 

4riU-rfc» N PO-*-7-/]^y MlOffl©£T© v^5iC5-eE»f 5r t^#5„ a-w-f-^ggi^. 
^yfe-^Ji, Hg^frfS tvATVY 5 PC*2o£U:#1-5 (fip*,, a-f-aip 

PC©M&iH§l©v/l/7^7 FOilli, £T©^ 40 CfflV®W)t5) tt©*, n^7 7^;W^SM 

7^7>bPC20^i]«It^©PSD40^^nTfg^iE -C&5„ r©#ftH:, ^— f-©PC^®5ISr|Bfikt5 

U!::i-:7?-fyfcfc5£ fc«S*>5©T, ^7-f7>-Mi [0 0 3 4] fc U *^©#f+^M-^-(C J; OIUSS 

*iJfflBlll*PSD40©JfrfctLfcy^hSrH:o# iiSftfe, SSItt^-^-filltP SDiSfeSirr ^tfffi 

^Ktft&fcSvf-fS. DCOMfiSfc, ^WTyt- ft^ftS^fTNfcS. PSD^t'OPCttSOftltb 

/t-^-l^f ttli»t5 3> t^-^ ?rli«t tv<5 (PSD^PCFfl-e#iit5) £#©#, u?7 7 

Mt>xi i 5 t lt, r©fcft©$£#r£»f3 0 ■Y*'©«£#££-?fc5„ r©;££fi, psdopck: 

[0 0 3 2] 07Sr#fi81-5t, ^ryT^OOT*, ^7 S§l*Eitf i$HftLfc£f|--Ttt>5. fc U »£©£!+ 
47>hPC&mU *Ty7°4Q2X\ gftPSDt (W*>, &R#«o;i»0PSDfc7 

EV^-fcitS. l)U UrtPSDasffiffipTIE-eibiitf, 50 *-fe7T£3Ho^©^— f-^-f-S) »£Ht, 
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^7'f7>FPC^PSDO;-^-t-/Wt 
fc-5o X7 L y7404t:\ 77-f7yhPCrtOPC^- 

9 Mio^, ?7^7yhpcto^^ 

*ny hoftgW-fy Hfc^jfrta. *ry 7*406?, 
77^7>FPC^y M7-^©#fcSrtt*Pi-5t, 
^xy7408T\ ifttfe*DLTV^ntf-t©HP3PSD^ 
*JfflBTtE-e*)5 t^5p« yfe-^HaafllU ^ry 

7410t\ #y hr7-^±T'^fflWi5sPiPSD©iE 

SWijy:S©S*£p]Mfft5 0 X7y7412T, A 

7y\-pcit s *v vv-t ±x°m.®.mw£WhP 

SD©ffiSSrMff$tl5 0 ^7y7414T\ Z747V 
hPC^©g*t^1-5JtE«4rSlS!3, Xtt*yh7 
-^±©^HPSD£filS'Jt3^ yfe-^Srffi©^?^ 
7yhPCa»6Sffijiftf» ^ry7416T\ PC^^ 
-V-)V* V Mioii, ^y h7-^±T?ttfflprtB4P 
S D© y 7 h Srffcfc/fciEt 5. y 7418T% 
Z747V \PCtmn PS DSr^tS^-^— y— 
-T*&?) N ^y K7-^7)^n^7t3, BP*>/<7- 
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©fEiW^-f -©V*5 1 r 5X« P S D#*5 1 £ 5 
Sffi* ^ 1 fc* y h 7- * rot- /<- p c fcS fe 4 rtft 

u *f Lfcf— /<-^fti»r5*»ftfflFri6-e4< 45 

-e^-^-©l6^WtlK:45. *yM7-*©PC* 10 

[0 0 3 5R-7 h7-^©PCp<-:?— >7tA10£ 
10' fi, y-^-6SI©»«[Lfc««Ift*f. *?M7 

-^©PC^-^-v'^T.MOfi, S*-f5^7^7y 

f— /<-pC2U iP*>PSD40i:K?|n^7rl'/H4/jS 

PC^-^-^rAlO'll, g*1-5^7^7yhP 
C20!CJ;5^rtK?l^at, '<-PC21, 20 

iP*)PSD40iS&5tr6T©jgm#tft, **yM7- 

M7-^©ft45PClWC9Jn'rv^5 0 
PC^-*-^xrAioilO'£:fcf75J:5fc> #ifcL 

■CtS. Sfcfc, PSD^aDftttbixfc^ 7>f7y h 
PC20^y h!7-^±-e|HfikS^TV>4<T'{3, 

(f, * y h7-^±T!Bft$ilTV^V^7'f7y hP 
c aa»e- K-CfW? # , * y h v-9 ±.X°BM 
$^TV^5^7-f7y hPCfi, PSD^LfcftO 

[0 0 3 6] ^7V 7^hPC;5\ ^yh7-^±©iS 
HPSDfc7*-fe*LJ:5 t1"5t§, 9J©*iJfflWIBft 
P S D©«ftAHfc«:tf ttfc y * h *^-1f-icS^©fc 40 

5 d i 5 0 W<£ P S D©«5fe«^ 
©Ii#i4, 55:©fc©SrffifflL-CtJ:v\ 

1. mm<Dmmtm^yyf^-Y-^ir^?s 

D 

2. m^cpsd hpctmutm 

3. ^rt©PSDtPi:S@7c^s/73-KS:^n-5iS 
IPSD 

4. i^7=>-R©3#T;!>siIg l~3i|^CPSD 

5. "J © P S D 

[0037] ^7^ryh3yfa-^©>)^yK!)X 50 
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*tf~si'-7V y^^r^-cffiffli-5©ittai-5. 

**W©IUS«»J«:S®^^-^-: Writ LT!E$ 

Sft-c^sas, fctsssu jsursu ttraiR 

?l^©S?IEBJ^tf^©i:5 4fI©^-^-^^rA 

[0 0 3 8] t-yy^TAro^-^^y 

w a, mtemmx-nim lt^7J7>y?c<d\x*) 

fc* p -X K^tAO^ -^-^ y h 7-* £H 8 
*y h7-^y-^—>^rA5i0il, &3fe©J; 
5 {c^- y -f>v = y f » - # ^©* y h v - V f- w<- 

530lvlf£-g- L fcH^© ^7-f7yf^ -;V520 ( 5 o 

&ti^©WJ$ffl©x^^^7y y*--c*>5„ ^§-^7 
^7yh^^^-;Hi, tV^t-^-, *-#-K, 7° 

3 y^-522^t1-S^*©^-^-^TAtMTVN 

/^IP^)PSDlr©9f^f!tbi^TV^/ I ^V^ 0 ^y h7-^^ 
-^-^7 l A510fc|4ajB:©PSD540 (2o^r*t) 

fct lo©PSD540^-g-1"5©^WS U\ PSD5 
40(4 S #*©S^S«^/-^-©^H"^=y htffl 
fc#H-^v ? =.-/VT'fe5„ #^©PSD540^M-^" 
©^©/cS^ir^ftSi, PSD540^S5f+ft?> 
|Lfc^7-Y7y h*5?a-A^20tt» K§|©R^-^- 
t-/^-521(ffi®l*]lC7Ft) t45„ P SD 540/5^ P SD 
sWfta-f - 5^7-<7yh^^ -/U520 1 ± D 7 ^ t ^ 

(f-tSA#^E-648) ^CfBfc$t^TV^5 0 

[0 0 3 9] #g©HJfe«^M3LTfB«L 

5. lot, #fff»*©ttfflf±, **W©»#tftfflt 
A5*»*fi^i-5rt**HLTV^5. 9-Y^K7X 
95^:7^ y K7XNTfi, W^cy7ha-#^ 
3^©S^T*fe5„ 

[Hi] *38W©»5ift3e6WtJ:5PSD^^5-r 

[112 A] *5S«©ffll©*iWfcJ:5PSDiS^7'f 

PC^-^-^x-7-A©7ny^^|gT*fc5„ 
[02 B] *38W©te©mtffi|fc±5PSDai^7'f 



21 



P C / -9- AW/d y tWmX'hZ, 
[0 3] *%m<D®.<DMMm\z£5PSDtf*yV9 

[04] »4i!^-KTfHH-5^7'f7yhPCt? 
[0 5] Sll©»jg*|llfi^JtJ;5^7'f7yhPC 

[06] ty^TV fPC^jfpSPSDtrT^-fe^-f- 10 30 *yh!7-*f— /<• 
57n-ft- hX*h&o 40 PSD 

[07] ?7J7> bPC//-f>-t- 

[01] 



(12) ¥ 1 1 - 3 2 8 4 6 4 

22 

[0 8] *38fl©^ p-X KWfAO^ - 
h 7-?<D7u ytlABVbZ. 

5 t-?-£>9- 
20 ^7-f7ybPC 

22 7°yy^- 

23 yyy^- 



PC t \ J/ 



CffiB) 






\ 









•r— -2.-1- 



32A] 



+f— /X- 






\ 







if 



Fll-328464 



32B] 



— :5c 



XT / 



\ 



[H4] 



pc* mo 



(14) 



#BI¥l 1 -3 2 8 4 6 4 




(15) 



ftfflW-l 1 - 3 2 8 4 6 4 




(16) 



1 1-328464 



(12mm ^ <f7y 7/ v 

01570 i'l^^- f-ny 

711 

7 ^ y * &m a^*^ 'J+l 06468 
^yo- 7/WnV> n— K 12 

7^y^^*H a^tfyhW 06820 
^y;ry /^y ii 



7^y#^*H 3*W?W 06612 
31 

=L=7 

7^y*^*S ^W^Htl 06478 



7^ y#£*i 



■fry?-** 

3|Wybjtl 064( 



(17) 



11-328464 



POSTAGE METERING SYSTEM AND METHOD FOR AUTOMATIC 
DETECTION OF REMOTE POSTAGE SECURITY DEVICES ON A 
NETWORK 
Field of the Invention 

The present invention relates generally to a postage metering system 
and method for printing postage indicia using a personal computer and, more 
particularly, to a postage metering system and method for printing postage 
indicia in a network of personal computers. 

Related Applications 

The present application is related to the following U.S. Patent 
Applications Serial Nos. (Attorney Docket E-644, E-646, E-B47, E-648, E-649 
and E-696), all filed concurrently herewith and assigned to the assignee of the 
present invention. 

Background of the Invention 
The Information-Based Indicia Program ("IBIP') is a distributed trusted 
system proposed by the United States Postal Service ("USPS") to retrofit and 
augment existing postage meters using new technology known as 
information-based indicia. The program relies on digital signature techniques 
to produce for each envelope an indicium whose origin cannot be repudiated 
and content cannot be modified. IBIP is expected to support new methods of 
applying postage in addition to the current approach, which typically relies on 
a postage meter to mechanically print indicia on mailpieces, IBIP requires 
printing a large, high density, two-dimensional ("2-D") bar code on a 
mailpiece. The 2-D bar code encodes information and is signed whh a digital 
signature. 

The USPS has published draft specifications for IBIP. The 
INFORMATION BASED INDICIA PROGRAM (IBIP) INDICIUM 
SPECIFICATION, dated June 13, 1996, and revised July 23, 1997, ("IBIP 
Indicium Specification") defines the proposed requirements for a new indicium 
that will be applied to mail being processed using IBIP. The INFORMATION 
BASED INDICIA PROGRAM POSTAL SECURITY DEVICE SPECIFICATION, 
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dated June 13, 1996, and revised July 23, 1997, ("IBIP PSD Specification") 
defines the proposed requirements for a Postal Security Device (*PSD") that 
will provide security services to support the creation of a new "information 
based" postage postmark or indicium that will be applied to mail being 
processed using IBIP. The INFORMATION BASED INDICIA PROGRAM 
HOST SYSTEM SPECIFICATION, dated October 9, 1996, defines the 
proposed requirements for a host system element of IBIP ("IBIP Host 
Specification"). The specifications are collectively referred to herein as the 
"IBIP Specifications". IBIP includes interfacing user (user), postal and vendor 
infrastructures which are the system elements of the program. The 
INFORMATION BASED INDICIA PROGRAM KEY MANAGEMENT PLAN 
SPECIFICATION, dated April 25, 1997, defines the generation, distribution, 
use and replacement of the cryptographic keys used by the USPS 
product/service provider and PSDs ("IBIP KMS Specification"). 

The user infrastructure, which resides at the user's site, comprises a 
PSD coupled to a host system ("Host") with printer. The PSD is a secure 
processor-based accounting device that dispenses and accounts for postal 
value stored therein. 

The IBIP Indicium Specification provides requirements for the indicium 
that consists of both human-readable data and PDF417 bar code data. The 
human-readable information includes an originating address, including the 5- 
digit ZIP Code of the licensing post office, PSD ID/Type number, date of 
mailing and amount of the applied postage. The bar code region of the 
indicium elements includes postage amount, PSD ID, user ID, date of mailing, 
originating address, destination delivery point identification, ascending and 
descending registers and a digital signature. 

An integrated mailing system is subject to open system requirements if 
it includes a computer interfaced to the meter and it prepares mailpiece fronts 
or labels that include both the destination address and the indicium. The 
integrated system is an open system even if different printers apply the 
address and the indicium. If the mailing system satisfies such criteria, the 
USPS considers the "meter" to be an open system peripheral device that 
performs the dual functions of printing the indicia and interfacing the PSD to 
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the Host. The integrated mailing system must be approved by the USPS 
according to open system criteria. ' 

The 1BIP Host Specification sets forth the requirements for a Host in an 
open system. The Host produces the mailpiece front including the return 
address (optional), the delivery address (required), the Facing Identification 
Mark ("FIM"), and the indicium as an integral unit. The Host may print this unit 
on the actual mailpiece stock or label(s) for later attachment to the mailpiece. 
The Host provides the user with an option to omit the FIM (e.g., when the FIM 
is preprinted on envelopes). The Host produces standardized addresses, 
including standard POSTNET delivery point bar code, for use on the 
mailpiece. The Host verifies each address at the time of mailpiece creation. 
The Host then creates the indicium and transmits it to the printer. 

The IBIP Specifications define a stand-alone open metering system, 
referred to herein as a PC Meter or Stand-alone PC Meter. The Stand-alone 
PC meter has one personal computer (-PC) which operates as the Host 
("Host PC"). The Host PC runs the metering application software and 
associated libraries (collectively referred to herein as 'Host Applications" and 
"PC Meter Toolkit") and communicates with one or more attached PSDs. The 
Stand-alone PC Meter can only access PSDs coupled to the Host PC. There 
is no remote PSD access for the Stand-alone PC Meter. 

The Stand-alone PC Meter processes transactions for dispensing 
postage, registration, and refill on the Host PC. Processing is performed 
locally between the Host and the PSD coupled thereto. Connections to a 
Data Center, for example for registration and refill transactions, are made 
locally from the Host through a local or network modem/internet connection. 
Accounting for debits and credits to the PSD are also performed locally, 
logging the transactions on the Host PC, which is the PC where the 
transactions are processed on and to which the PSD is attached. Thus, the 
accounting of funds and transaction processing are centralized on a single 
PC. The Host PC may accommodate more than one PSD, for example 
supporting one PSD per serial port. Several applications programs running 
on the Host PC, such as a word processor or an envelope designer, may 
access the Host Applications. 
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The IBIP Specifications do not address an IBIP open metering system 
on a network environment. However, the specifications do not prohibit such a 
network-based system. Generally, in a network environment a network 
Server PC controls remote printing requested by a Client PC on the network 
Of course, the Client PC controls any local printing. 

One version of a network metering system, referred to herein as a 
"Virtual Meter", has many Host PCs without any PSDs coupled thereto. The 
Host PCs run client applications, but all PSD functions are performed on 
Server PCs located at a Data Center. The Host PCs must connect with the 
Data Center to process transactions such as postage dispensing, meter 
reg,stration. or meter refills. Transactions are requested by the Host PC and 
sent to the Data Center for remote processing. The transactions are 
processed centrally at the Data Center and the results are returned to the 
Host PC. Accounting for funds and transaction processing are centralized at 
the Data Center. See, for example, U.S. Patent No. 5,454,038, which is 
assigned to the assignee of the present Invention. The Virtual Meter does not 
conform to all the current requirements of the IBIP Specifications In 
particular, the IBIP Specifications do not permit PSD functions to be 
performed at the Data Center. 

Summary of the Invention 

It has been found that an open metering system, which conforms to the 
IBIP Specifications, can be implemented on a conventional local area, or wide 
area, network to form a "Network PC Metering System". The Network PC 
Metering System includes a plurality of Client PCs operatively coupled to a 
Network Server PC as part of a conventional network. The Network PC- 
Metering System is configured with at least one PSD coupled to at least one 
of the Client PCs, whereby authorized ones of the other Client PCs on the 
network can obtain postage value from a PSD that is remote from the 
requesting Client PC. Any Client PC may have one or more PSDs attached 
thereto. Each Client PC has access, if authorized, to both its own local 
PSD(s), if any, and any other Client PC's PSD(s) ("remote PSDs") in the 
network. 
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Each Client PC runs its own.cfient metering application to dispense 
postage and to perform registration and refill operations. For each PSD in the 
Network PC Metering System, the Client PC to which the PSD is counted 
controls processing transactions for dispensing postage and registration and 
refill of the PSD. When performing such operations, the Client PC functions 
as a server for the metering transaction, and is referred to herein as a "Meter 
Server PC". In the Network PC Metering System the accounting for debits 
and credits to the PSD and the logging of transactions are performed on the 
Meter Server PC. Thus, the transaction processing is performed remotely 
when a Cent PC is accessing a remote PSD. In alternate embodiments the 
logging of transactions is performed on a network server to which the Client 
PCs are connected ("Network Server PC"). 

In one embodiment, modems or internet connections for accessing the 
Data Center are located in the Meter Server PC. In alternate embodiments 
the modem may be located in the PSD or the Client PC and the Internet 
connection may be in the Client PC. 

It has also been found that the Network PC Metering System can be 
configured such that each Client PC dynamically knows which remote PSDs 
are available for use by such Client PC, and that each Meter Server PC i e 
each Client PC with a PSD coupled thereto, dynamically knows which Client 
PCs are on-line that are authorized to use the PSD coupled to the Meter 
Server PC. 

There are several benefits that are realized from the present invention 
One such benefit relates to the postal regulations requiring that the postage 
printed on a metered mailpiece must be obtained from a meter licensed from 
the local post office at which the maiipiece is deposited for mailing, commonly 
referred to as "origin of deposit" or -domain". With a plurality of PSDs 
accessible over a computer network a user at a Client PC is not limited to a 
stngle PSD having a single origin of deposit or domain. For example, while 
most users of a network metering system located in Shelton, Connecticut may 
be willing to deposit their mailpieces in the Post Office in Shelton 
Connecticut, other users may intend to deposit their mailpieces at different 
origins of deposit, such as Stamford, Connecticut. Furthermore, some of the 
users may be at a Client PC that is physically located in Stamford 
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Connecticut but is connected to a network server physically located in Shelton 
Connecticut. The present invention provides each user of a Client PC on the 
network with access to several PSDs having different origins of deposit. 

Another benefit of the present invention is that mailpiece generation 
does not have to be interrupted because of PSD funds limitation. For 
example, when a large mail run requires more postal value than is stored on a 
single PSD, the user can access another PSD on the network to complete the 
mail run without having to interrupt the mail run to refill the PSD that is low on 
funds. 

The present invention provides a postage metering system that 
includes a plurality of printer modules connected as part of a network and 
operating as clients on the network. Postal security devices (PSDs) are 
coupled the clients. Each PSD is local to the coupled client functioning as a 
host to the PSD and remote to the other of the plurality of clients. The PSD 
includes unique identification, postal vaiue storage and a digital signature 
generator. The clients function as a postage metering network wherein a 
client requests evidence of postage payment from a remote PSD for 
concluding postage metering transactions. Each of the clients determines 
which of the remote PSDs are available for metering transactions on the 
network by broadcast messages and requests. In one embodiment, a 
broadcast request for the Identity of remote PSDs whose host is logged onto 
the network is sent over the network by a dient when the client logs onto the 
network. Additional broadcast requests are periodically sent over the network 
by the client to other clients logged onto the network. Broadcast messages 
indicating the unique identification of the PSD coupled to a host are sent over 
the network by the host when the host logs onto the network. Additional 
broadcast messages are sent periodically over the network by the host. 
Another broadcast message indicating that a PSD is no longer available is 
sent over the network by the host when it logs off the network. In alternate 
embodiments a network server controls broadcast requests and messages. 

In an open metering system, the printer modules are general purpose 
computers, such as personal computers. It has also been found that the 
present invention is also suitable for closed metering networks. In a closed 
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metering system, the printer modules are postage meters, such as digital 
postage meters. 

Description of the Drawing * 

The above and other objects and advantages of the present invention 
will be apparent upon consideration of the following detailed description, taken 
in conjunction with accompanying drawings, in which like reference characters 
refer to like parts throughout, and in which: 

Fig. 1 is a block diagram of a preferred embodiment of a Network PC 
Metering System with PSDs couple to Client PCs in accordance with the 
preferred embodiment of the present invention; 

Fig. 2 (2A and 2B) are block diagrams of alternate embodiments of a 
Network PC Metering System with PSDs couple to Client PCs with a 
centralized transaction log; 

Fig. 3 is a block diagram of another alternate embodiment of a Network 
PC Metering System with the PSD coupled to a network server; 
Fig. 4 is a Client PC operating in stand-alone mode; 
Fig. 5 is a block diagram of the embodiment of a Network PC Metering 
System of Fig. 1 with a Client PC in Meter Server mode; 

Fig. 6 is a flow chart of a Client PC accessing a remote PSD; 
Fig. 7 is a flow chart of a Client PC/Meter Server broadcasting requests 
and messages to other Client PCs on the network; and 

Fig. 8 is a block diagram of a closed . system metering network in 
accordance with the present invention. 

Detailed Description of the P resent Invention 

In describing the present invention, reference is made to the drawings, 
wherein there is seen in Figs. 1-3, three alternate embodiments of a Network 
PC Metering System. Fig. 1 shows one embodiment of the present invention. 
A Network PC Metering System, generally designated 10, includes a plurality 
(five are shown) of Client PCs 20 conventionally coupled to a Network Server 
30. Each PSD 40 (two are shown) of Network PC Metering System 10 is 
coupled to one of Client PCs 20. Each Client PC includes a conventional 
personal computer system with display, keyboard, and an unsecured printer 
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22. (Optionally, each Client PC may access a network printer 23 connected 
directly to the network.) Preferably, a plurality of PSDs exists in Network PC 
Metering System 10. with at least one PSD 40 being coupled to several Client 
PCs 20. When a specific PSD 40 is accessed for a metering transaction, 
Client PC 20, to which the PSD 40 is attached, becomes a Meter Server PC 
21 (shown within parenthesis) for the remainder of the transaction. When the 
PSD 40 is being accessed by the Client PC 20 to which the PSD is coupled 
the Client PC 20 is functioning as a stand-alone PC meter. An example of a 
stand-alone PC metering system is described in U.S. Patent Application Serial 
No. 08/575,112, filed December 19, 1995. 

In the preferred embodiment, the postal funds accounting and the 
transaction processing occur in the Meter Server PC 21. It will be understood 
that this is a decentralized approach concerning funds accounting and 
transaction accounting because each Client PC 20 having a PSD 40 attached 
thereto maintains accounting information (departmental accounting registers 
42) and transaction information (transaction logs 44) relating to transactions 
occurring only at its PSD 40. 

Figs. 2A and 2B show alternate embodiments of the present invention. 
Network PC Metering System, generally designated 10', includes a plurality 
(five are shown) of Client PCs 20 conventionally coupled to a network server 
30. Each PSD 40 (two are shown) of Network PC Metering System 10' is 
coupled to one of Client PCs 20. Each Client PC includes a conventional 
persona! computer system with display, keyboard, and an unsecured printer 
22 (and/or optional network printer 23). As in the preferred embodiment, a 
plurality of PSDs exists in Network PC Metering System 10', with at least one 
PSD 40 being coupled to several Client PCs 20. When the specific PSD is 
accessed for a metering transaction, the Client PC 20, to which the PSD 40 is 
attached, becomes a Meter Server PC 21 for the remainder of the transaction 
(Fig. 5). In this embodiment the postal funds accounting occurs in Meter 
Server PC 21 when the transaction has been concluded. However, the 
transaction processing occurs at Network Server 30. It will be understood that 
this is a decentralized approach concerning funds accounting because each 
Client PC 20 that has a PSD 40 attached thereto maintains accounting 
information (accounting registers 42) relating to transactions occurring only at 
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its PSD. However, this embodiment provides a centralized approach 
concerning transaction accounting because one of the Meter Servers 21 (Fig. 
2A) or Network Server 30 (Fig. 2B) maintains transaction information 
(transaction logs 44) relating to transactions occurring at any PSD. 

Fig. 3 shows a third embodiment of a Network PC Metering System, 
generally designated 10", in which at least one PSD 40 is coupled to a 
Network Server 30 and a plurality of Client PCs 20 are conventionally 
connected to the Network Server 30. Each Client PC includes a conventional 
personal computer system with display, keyboard, and an unsecured printer 
22 (and/or optional network printer 23). All accounting occurs in PSD 40 and 
transaction logs 44 are stored in Network Server 30. An example such an 
embodiment is described in U.S. Patent Application Serial No. 08/575,109, 
filed December 19, 1995. This embodiment comprises a Network Server 30 
functioning as server for a conventional network, ' such as a local area 
network, and also functioning as Meter Server PC 21 with PSD 40 coupled 
thereto. Requests for indicia originate from and printing of indicia occur at a 
Client PC 20. However, funds accounting and transaction processing occur at 
Network Server 30. It will be understood that the Client PCs 20 may be 
connected to Network Server 30 by modem. It will further be understood that 
Network Server 30 may be located at a Data Center. It will be understood 
that this is a centralized approach concerning funds accounting and 
transaction accounting because the PSD coupled to Network Server 30 
maintains departmental accounting (accounting registers 42) and transaction 
information (transaction logs 44) relating to transactions occurring only in 
Network-: J C Metering System 10". 

Referring again to Figs. 1 and 2, Network PC Metering Systems 10 and 
10' are configured with one or more PSDs 40 coupled to one or more Client 
PCs 20. In such configurations, the Client PC 20 becomes a Stand-alone PC 
Meter when a metering transaction is processed locally on its coupled PSD 
40. When operating as a Stand-alone PC Meter, such Client PC 20 performs 
the previously described metering transaction, acting as both the requesting 
Client PC and the Meter Server PC. As a Stand-alone PC Meter, Client PC 
20 can only access the PSD 40 coupled to it There is no remote vault access 
when a Client PC is processing a metering transaction on the local PSD. 
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Referring now to Fig. 4, a Client PC 20 is shown in Stand-alone PC 
Meter mode, generally designated 100. Stand-alone PC Meter 100 includes 
Host PC 102, PSD 104 and printer 106. Stand-alone PC Meter 100 
processes the functions for PSD registration, PSD refill, and postage 
dispensing as transactions for PSD 104. Processing is performed locally by 
metering software component 110 (referred to herein as "PC Meter Toolkit"] 
running in Host PC 102. In the preferred embodiment, PC Meter Toolkit is a 
Component Object Model/Distributed Component object Model (COM/DCOM] 
object (typically implemented as a dynamic link library (DLL) or OLE control) 
with interfaces to. perform metering operations. One such interface maintains 
a list of local and remote PSDs on the network. This interface maintains a 
current list of all known and attached PSDs (the 'metertable') at the time it is 
instantiated. There is also a refresh method that Host and Client applications 
may use to update the list. An example of a PC metering system using a DLL 
with interfaces to perform metering operations is described in previously noted 
U.S. Patent Application Serial No. 08/575,112. filed December 19, 1995. 

This Toolkit implementation allows Meter Servers to be local or remote 
without any changes in the Client PC interface. The PC Meter Toolkit and 
Meter Server could be within the same computer, computers connected via a 
local area network or the internet. Network protocol negotiation is handled, 
for example, by the Windows operating system. For additional information on 
COM/DCOM see technical white papers for Microsoft Windows NT® Server, 
including: DCOM Architecture; DCOM Technical Overview; and DCOM The 
Distributed Component Object Model, A business Overview; incorporated 
herein in their entirety by reference. 

PC Meter Toolkit 110 includes the following components: a transaction 
handler, a vault interface, and a transaction log handler. Connections to the 
Data Center 5 can be made locally from the Stand-alone PC Meter 100 via 
modem 130. Accounting for debits and credits to the PSD are also performed 
locally, logging the transactions on the hard drive of Stand-alone PC Meter 
100. In this manner, the transaction processing and funds accounting are 
centralized on the Client PC operating as Stand-alone PC Meter 100. 

Stand-alone PC Meter 100 may accommodate more than one PSD per 
PC, for example, supporting one vault per serial port. Several Host or client 
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applications programs 140, such as a word processor or an envelope 
designer, may access the PC Meter Toolkit 110 concurrently. 

The PC Meter Toolkit 110 provides standard metering functions, such 
as dispensing postage. PSD refills, and PSD registration. The PC Meter 
Toolkit 110 resides in all Meter Servers and remote Client PCs capable of 
printing postage. The user of Stand-alone PC Meter 100 can access local or 
remote PSDs using PC Meter Toolkit 110. The PC Meter Toolkit 110 provides 
a list of the available PSDs from which the user selects a desired PSD for a 
particular transaction. 

The COM/DCOM network concept provides mechanisms for a remote 
Client PC to gain access rights to the PC Meter Toolkit component in a PC 
Meter Server. Optionally, every Client PC can be given access rights to the 
PC Meter Server, whereby the PC Meter Server's PSD PIN (password) can 
be used to authorize access to postage functions in the PC Meter Server and 
its PSD. By default, al! PSDs are considered remotely accessible by all Client 
PCs unless- configured differently by the user. Alternatively, the list of 
available PSDs can be customized based on user or system filters. For 
example, only sharing vaults whose origin zip matches the return address of 
the mail piece. In the preferred embodiment, the PSD is not active during 
access for authorization because PIN validation is performed by the PC Meter 
Server. The PC Meter Server obtains the PSD PIN from the PSD to perform 
validation. In an alternate embodiment, the PIN validation could occur within 
the PSD. This is a secure process because the PIN is stored in the PSD. 

During the creation of a mailpiece, the user performs the following 
functions whether the PC meter is operated in stand-alone mode or network 
mode. The user can select CD-ROM addressing or dialup addressing (at the 
Data Center 5) to obtain correct addressee information. The user can choose 
the class of mail service (rate category) for the mailpiece. The user can select 
from a list of rate categories that are authorized by the Post Office. The user 
can view an indicium on the monitor while designing the mailpiece and print 
preview the mailpiece with an indicium image. PC Meter Toolkit 110 provides 
a method to draw the indicium image and 2D bar code before printing. The 
indicium may be marked as visible or invisible for display purposes. See U.S. 
Patent Application Serial No. 08/922875, entitled METHOD FOR 
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PREVENTING FRAUDULENT PRINTING OF A POSTAGE INDICIUM 
DISPLAYED ON A PERSONAL COMPUTER tiled September 3, 1997 and 
assigned to the assignee of the present invention, which discloses a method 
for preventing fraudulent printing of a postage indicium displayed on a 
personal computer. The user can change the postage amount, class of 
service and date of mailing. These changes are reflected in the indicium 
image. 

PC Meter Toolkit 110 provides postal funds security because the user 
can not print an indicium without accounting for a debit to the PSD. 
Furthermore, there is no direct access to the indicium image, except through 
the PC Meter Toolkit transactions. The PC Meter Toolkit uses atomic 
transactions to tie the debit to PSD with the enabling of printing of the indicium 
image. The atomic transaction ensures that the debit to the PSD is complete 
before printing the indicium. 

The transaction log stores funds transactions for PSD dispensing and 
refills. For Network PC Metering System 10, each Client PC stores the daily 
transaction log file for its local PSD(e). The user may select the local drive 
and directory path for the log file. For Network PC Metering System 10', each 
Client PC forwards transaction information for its local PSD(s) to Network 
Server 30 which stores the daily transaction log file. Once the accounting for 
a mailpiece transaction is completed, the client application requesting the 
transaction spools the mail piece corresponding to the transaction to the PC 
print manager for printing the indicium. 

Network PC Metering System (10 or 10') has many Client PC's with or 
without PSD(s) attached. Each Client PC has access to both its own local 
PSD(s) and remote PSDs in the network. Each Client PC can run its client 
application to dispense postage and initiate registration and refills. 

As previously stated, Network PC Metering System (10 or 10 1 ) 
processes transactions for dispensing postage, PSD registration, and PSD 
refill on the Client PC 20 where the specific PSD 40 is located. This requires 
the transaction processing to be performed remotely if the user is accessing a 
remote PSD. Modems for accessing Data Center 5 are preferably located on 
each Client PC 20 having a PSD 40 coupled thereto. However, a single 
modem may be located on the Network Server 30 instead of several modems 
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on each Client PC 20 having a PSD 40 coupled thereto. In this manner, PSD 
registrations, and PSD refills are processed through Network Server 30. 

The software components for the Network PC Metering System (10 or 
10') include the software components for the Stand-alone PC Meter along 
with two additional components, listed below. 

Referring now to Fig. 5, a Client PC 20 enters Meter Server PC 21 
mode when another Client PC 20 on the network initiates remote access of 
PSD 41 through its PC Meter Toolkit 110. Meter Server PC 21 processes the 
functions for PSD registration. PSD refill, and postage dispensing as 
transactions for PSD 41. Processing is performed at Meter Server PC 21 by 
the previously described PC Meter Toolkit 110 residing in Meter Server 21 
and at Client PC 20 by the PC Meter Toolkit 1 10 residing in Client PC 20. 

Using a DCOM implementation, the PC Meter Toolkits 110 residing in 
the Client PC 20 and the Meter Server 21 operate in conjunction with each 
other such that the remote requesting Client PC 20 and Meter Server PC 21 
operate collectively as a PC meter regardless of PSD/Toolkit location. The 
PC Meter Toolkit 1 10 residing in Meter Server 21 handles messages from and 
to the requesting Client PC 20, and handles standard metering functions, 
such as dispensing postage, PSD refills, and PSD registration, for PSD 41 in 
the same manner as when in stand-alone mode. 

Referring now to Fig. 6, at step 200, Client PC 20 sends a request 
through its PC Meter Toolkit 110 to remote PSD 41 for postal value for a 
mailpiece. At step 205, Meter Server 21 determines whether the Client PC 20 
is authorized to make the request, ff not authorized, then at 210, Meter 
Server 2i responds to Client PC 20 that It is not authorized to access PSD 41. 
If authorized, then at step 215, Meter Server 21 processes the request 
through its PC Meter Toolkit 110 sends the request to PSD 41 with 
information received from remote Client PC 20. At step 220, PSD 41 
dispenses the requested postal value including a digital signature based on 
the request. At step 225, PSD 41 sends the digital signature and transaction 
information to Meter Server 21. At step 230, Meter Server 21 through its PC 
Meter Toolkit 110 records the transaction information in a transaction log on 
its hard drive. At step 235, Meter Server 21 sends the digital signature and at 
least some of the transaction information to remote Client PC 20. At step 240, 
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Client PC 20 receives the digital signature and transaction information and, at 
step 245, Client PC 20 generates an indicium bitmap and prints the indicium 
including digital signature on mailpiece. 

Networked Operations 
Microsoft's Windows 95 "and Windows NT T "operating systems provide 
facilities through DCOM and other mechanisms to implement network 
communications. Through the use of DCOM, objects can communicate via a 
mechanism referred to as connection points, which can be used to implement 
direct communication, multi-casting (more than one client receives 
messages), or broadcasting (all clients receive messages). This can be done 
between processes on the same computer or multiple computers on a 
network or on the internet. Mailslots is another Windows mechanism that 
permits the same communications facilities. The PC Meter Toolkit 110 uses 
these facilities to exchange information about the location and disposition of 
PSDs on the network. 

When a Client PC logs into the network, the PC Meter Toolkit 110 
running on the Client PC registers the necessary connection points; one 
common to all PC Meter Toolkits on the network, and one specific to the 
Client PC itself. The common connection point is used to send and receive 
multi-casted messages from all Clients. The specific connection point is for 
messages intended solely for one particular Client PC Meter Toolkit, such as 
a request or response far evidence of postage payment. 

Upon initialization, the Client PC's PC Meter Toolkit 110 uses the 
common, connection point to send a message for all other PC Meter Toolkits 
to respond with available PSDs. PC Meter Toolkits running on PC Meter 
Servers 21 then respond to the Client PC's specific connection point with 
information about the location and identities of any attached PSDs. Referring 
to figure 2A, the list of available PSDs is consolidated and presented to 
applications that require postage metering functions. Referring to Figure 2B, 
the list of available PSDs is consolidated along with locally attached PSDs 
and the complete list presented to applications that require postage metering 
functions. In this case, the PC Meter Toolkit 110 also sends messages to the 
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common PC Meter Toolkit connection points indicating that another PSD is 

available for use by other PC Meter Toolkits. 

When a remote Client PC 20 selects a PSD 40 to use, the PC Meter 

Toolkit 1 to uses the Information collected at initialization to know where the 
particular PSD is located, and how to communicate with it. 

In operation, the PC Meter Toolkit 110 also handles messages 
regarding the status of PC Meter Toolkits 110 on the network. Should new 
PC Meter Toolkits be started on other Client PCs 20, the local PC Meter 
Toolkit responds with information regarding any attached PSDs 40. Should 
messages be received indicating that a new PC Meter Client 20 has come on- 
line with its own PSD(s) 40, the PC Meter Toolkit updates its list of available 
PSDs. Similarly, if a Client PC 20 is shutting down, messages are sent to all 
Client PCs indicating that any local PSDs will no longer be available. It is 
noted that al! messages between PC Meter Toolkits 110 can be encrypted for 
added security. 

The effect of the Client PC Startup and Shutdown multi-casts is that all 
Client PCs 20 dynamically know exactly which PSDs 40 are available. 
Clients also have the ability to ask explicitly for a refreshed list of available 
PSDs 40 since it is possible that a machine can go off-line without proper 
notification. DCOM also provides mechanisms for this with continual pinging 
to catch computers improperly notifying clientsfeervers. 

Referring now to Fig. 7, at step 400, a Client PC starts up and queries 
for local PSDs at step 402. if local PSDs are available. Client PC is also a 
Meter Server for the local PSDs. At step 404, PC Meter Toolkit 110 in the 
Client PC creates mailslot connection points in the Client PC. When the 
Client PC detects the presence of a network, at step 406, then PC Meter 
Toolkit 110 broadcasts a message, at step 408, for the availability of its local 
PSD(s), if previously detected, and, at step. 410, broadcasts a request for the 
identity and location of remote PSDs available on the network. The broadcast 
request is repeated whenever a periodic time has elapsed at step 412. This 
ensures that the Client PC is updated with information on the current available 
remote PSDs on the network. When Client PC receives, at step 414, a 
response to its requests or receives messages from other Client PCs 
identifying remote PSDs on the network, then at step 416, PC Meter Toolkit 



15 



(32) 



%ffi¥- 11-328464 



110 builds I modifies a list of available PSDs on the network. At step 418, if 
the Client PC is a Meter Server with' a local PSD and it logs off the network, 
i.e., powers down, the Client PC broadcasts its logoff which advises the other 
Client PCs that its local PSD is no longer available on the network. At step 
420, PC Meter Toolkit 110 in the Client PC destroys the mailslot connection 
points in the Client PC. 

Centralized vs. Distributed Processing On the Network 
A PC Metering system must account for funds for all mail pieces and 
refills. This requires saving transaction records in a sequential transaction log 
file. Both postage dispensing and refills should be kept in the same 
sequential file such that meter discrepancies, such as discrepancies due to 
meter movement between Client PCs on the network, can be reconciled. The 
following paragraphs summarize the impact of using centralized vs. 
decentralized accounting for the transaction log on a network metering 
system. 

In a network metering configuration, if accounting for funds is 
summarized by a user, transactions could be logged where the user is 
located. This would require consolidating log files only if the user has more 
than one PC at which transactions can be initiated, i.e., the user moves 
between PCs). This method uses decentralized accounting, logging 
transactions on the user's PC. 

if accounting for funds is summarized by a meter, transactions should 
be logged where the meter, i.e. the PSD, is located. This would require 
consolidating log files only if the PSD could be attached to any PC (PSD 
moves between PCs). This method uses decentralized accounting, logging 
transactions on the PSD's PC. 

If accounting for funds is summarized by department (i.e. departments 
have several users that can access several PSDs), transactions must be 
consolidated if the logging of transactions was performed where the user is 
located or where the PSD is located. 

An alternative to such consolidation of log files from PCs is a 
centralized accounting and logging of all transactions on same PC or a 
centralized server. Transactions would have to be sent to the Network Server 
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PC for every mail piece, producing heavy network traffic. If the centralized 
server is down, or otherwise not available, then no postage dispensing or 
refills can occur, disabling metering capabilities over the entire network. A 
centralized server for Network PC Metering System is not the preferred 
embodiment of the present invention. 

Network PC Metering Systems 10 and 10' are representative of 
distributed processing of the metering transaction. Network PC Metering 
System 10 involves local transaction processing requested by a requesting 
Client PC 20, and remote accounting and logging at the Meter Server PC 21, 
i.e., where the PSD 40 and transaction log file 44 are located. Network PC 
Metering System 10* involves local transaction processing by the requesting 
Client PC 20, remote accounting at the Meter Server PC 21, i.e., where the 
PSD 40 is located, and remote logging at the Network Server 30, i.e. where 
transaction log file 44 is located. Thus, the transaction processing is split from 
the accounting functionality in distributed processing. The steps of the 
transaction are split between different PCs of the network 

There is an advantage to configuring network metering for distributed 
processing, such as In Network PC Metering Systems 10 and 10'. If Network 
Server 30 is down, metering transactions may still be performed when Client 
PCs having PSDs coupled thereto operate in stand-alone mode. 
Furthermore, network-metering transactions may be performed even when a 
Client PC 20 with a PSD attached thereto is not logged on the network. For 
example, the Client PC not logged on the network can operate in stand-alone 
mode, and the Client PCs logged on the network can access other Client PCs 
having PSDs coupled thereto. 

When a Client PC is attempting to access remote PSDs on the 
network, an optional prioritized list of available PSDs can be displayed to the 
user for selection. The prioritized ordering Df the available PSDs may use the 
following heuristics: 

1 . PSDs sharing the same ZIP as the originating address of the 
mailpiece 

2. Local PSDs (same location as the Client PC) 

3. Remote PSDs sharing the same origin ZIP as the local PSDs 

4. PSDs having the same three digit ZIP as items 1-3 
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5. Remaining PSDs 

The preferred embodiment of the present invention has been described 
based on a Windows operating system for the Client computers, it will be 
understood that the present invention is suitable for use with any computer 
operating system. It will further be understood that although the embodiments 
of the present invention are described as postage metering systems, the 
present invention is applicable to any value metering system that includes 
transaction evidencing, such as monetary transactions, item transactions and 
information transactions. 

The preferred embodiment has been described for an open system 
metering network. It will be understood that the present invention applies also 
to a closed system metering network wherein digital postage meters are used 
in place of the Client PCs described in the preferred embodiment. Such a 
closed system metering network is shown in Fig. 8. A Network Metering 
System, generally designated 510, includes a plurality (five are shown) of 
Client modules 520 conventionally coupled to a Network Server 530, such as 
a personal computer. The Client modules are digital printers that are 
dedicated to printing postage indicium. Each Client module resembles a 
conventional digital metering system with optional display, keyboard, and an 
printer 522, however, some of the Client modules do not have an accounting 
module or PSD attached thereto. Preferably, a plurality of PSDs 540 (two are 
shown) exists in Network Metering System 510, with at least one PSD 40 
being coupled to several Client modules 20. The PSDs 540 are accounting 
modules similar to accounting units in conventional electronic postage meters. 
When a specific PSD 540 is accessed for a metering transaction, the Client 
module 520. to which the PSD 40 is attached, becomes a Meter Server 521 
(shown within parenthesis) for the remainder of the transaction. When the 
PSD 540 is being accessed by the Client module 520 to which the PSD is 
coupled the Client module 520 is functioning as a conventional meter. A more 
detailed description of a closed system metering network is provided in 
previously noted related U.S. Patent Application No. [Attorney Docket E-648j. 

While the present invention has been disclosed and described with 
reference to the embodiments thereof, it will be apparent, as noted above, 
that variations and modifications may be made therein. It is, thus, intended in 
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the following claims to cover each .variation and modification that falls within 
the true spirit and scope of the present invention. 

Windows 95 and Windows NT are trademarks of Microsoft Corporation. 
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What is Claimed is : 

1 . A postage metering system comprising: 

a plurality of printing means operatively connected as part of a network 
and operating as client printing means on the network, the client printing 
means including processor, memory and storage means; 

a plurality of postal security devices (PSDs), each of the PSDs being 
coupled to one of the client printing means, the PSD being local to the 
coupled client printing means functioning as a host to the PSD and remote to 
the other of the plurality of printing means, the PSD including unique 
identification, postal value storage means and digital signature means; 

means in the client printing means for functioning as a postage 
metering network wherein a client printing means requests evidence of 
postage payment from a remote PSD for concluding postage metering 
transactions; and 

means in each client printing means for determining which of the 
remote PSDs are available for metering transactions on the network. 

2. The system of claim 1 wherein the determining means 
comprises a broadcast request sent over the computer network by first client 
printing means when the first client printing means logs onto the network, the 
broadcast request being for the identity of remote PSDs coupled to a host that 
is logged onto the network. 

3. The system of claim 2 wherein each host functions as a meter 
server for metering transactions between the other clients and the PSD 
coupled to said each host. 

4. The system of claim 3 wherein transaction information received 
from the PSD for each metering transaction is stored in the meter server. 
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5. The system of claim 1 wherein the determining means 
composes a broadcast request periodically sent over the network by first 
client printing means to other client printing means logged onto the network 
the broadcast request being for the identity of remote PSDs coupled to a host 
logged onto the network. 

6. The system of claim 1 wherein the determining means 
comprises a broadcast message sent over the network by a host of a PSD 
when the host first logs onto the network, the broadcast message including 
the unique identification of the PSD coupled to the host. 

7- The system of claim 1 wherein the determining means 
comprises a broadcast message sent periodically over the network by a host 
of a PSD, the broadcast message including the unique identification of the 
PSD coupled to the host. 

8. The system of claim 1 wherein the determining means 
comprises a broadcast request periodically sent by a network server to all 
client printing means logged onto the network, the broadcast request to each 
of the client printing means logged onto the network for the identity of the 
PSDs coupled to the client printing means. 

9 The system of claim 8 wherein the client printing means find 
available PSDs through the network server. 

10. The system of claim 1 wherein the determining means 
comprises a broadcast message sent over the network by the client printing 
means having a PSD coupled thereto when the client printing means logs off 
the network, the broadcast message indicating that the PSD coupled thereto 
is no longer available. 

11. The system of claim 1 wherein each of the client printing means 
are limited to accessing only certain ones of the PSDs. 
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12. The system of claim 11 wherein first client printing means 
functions as a meter server for first metering transactions between the other 
client printing means and the local PSD coupled to the first client printing 
means, the other client printing means functioning as a meter client on the 
postage metering network for the first metering transactions. 

13. The system of claim 12 wherein the meter server determines 
whether the client printing means is authorized to request postage from the 
PSD. 

14. The system of claim 12 wherein the PSD determines whether 
the client printing means is authorized to request postage from the PSD. 

15 The system of claim 1 wherein the printing means are personal 
computers. 

16. The system of claim 1 wherein the printing means are meter 
printers. 

17. A postage metering system comprising: 

a plurality of general purpose computers (computers) operatively 
connected as part of a computer network and operating as client computers 
on the computer network, the client computers including processor, memory 
and storage means; 

a plurality of postal security devices (PSDs), each of the PSDs being 
coupled to one of the client computers, the PSD being local to the coupled 
client computer functioning as a host computer to the PSD and. remote to the 
other of the plurality of computers, the PSD including unique identification, 
postal value storage means and digital signature means; 

means in the client computers for functioning as a postage metering 
network wherein a client computer requests evidence of postage payment 
from a remote PSD for concluding postage metering transactions ; 
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means in each client computer for determining which of the remote 
PSDs are available for metering transactions on the computer network. 

18. The system of claim 17 wherein the determining means 
comprises: 

a broadcast request sent over the computer network by a first client 
computer when the first client computer logs onto the computer network and 
periodically thereafter, the broadcast request requesting the identity of each 
remote PSD coupled to a host computer logged onto the computer network; 

a broadcast message sent over the computer network by each host 
computer when said each host computer logs onto the computer network and 
periodically thereafter, the broadcast message indicating the unique 
identification of the PSD coupled to said each host computer; and 

a broadcast message sent over the computer network by said each 
host computer when said each host computer logs off the computer network, 
the broadcast message indicating that the PSD coupled thereto is no longer 
available. 

19. The system of claim 18 wherein the determining means 
comprises a broadcast request periodically sent by a network server to all 
client computers logged onto the computer network, the broadcast request 
requesting that each of the client computers logged onto the network and 
functioning as a host computer identity each PSD coupled thereto, wherein 
the client computers find available PSDs through the network server. • 

20. The system of claim 18 wherein said each host computer 
functions as a meter server for metering transactions between the other client 
PSDs and the PSD coupled to said each host computer and the other client 
computers function as meter clients on the postage metering network, 
wherein transaction information received from the PSD for each transaction 
request is stored in the meter server. 

21. The system of claim 20 wherein the meter server determines 
whether the client computer is authorized to request postage from the PSD. 

23 



(40) 



ifrH¥ 1 1-328464 



22. The system of claim 20 wherein the PSD determines whether 
the client computer is authorized to request postage from the PSD. 

23. The system of claim 17 wherein each of the client computers are 
limited to accessing only certain ones of the PSDs. 

24. A transaction evidencing system comprising: 

a plurality of general purpose computers (computers) operatively 
connected as part of a computer network and operating as client computers 
on the computer network, the client computers including processor, memory 
and storage means, and at least some of the client computers including 
transaction evidencing software that selectively runs on the client computers; 

a plurality of postal security devices (PSDs), each of (he PSDs being 
coupled to one of the client computers, the PSD being local to the coupled 
client computer functioning as a host computer to the PSD and remote to the 
other of the plurality of computers, the PSD including unique identification, 
digital signature means and transaction accounting means; 

means in the client computers for functioning as a transaction 
evidencing network wherein a client computer requests and obtains 
transaction evidencing from a remote PSD for concluding transactions at the 
requesting client computer 

means in each client computer for determining which of the remote 
PSDs are available for transactions on the computer network and the 
identification of each client computer coupled to the available PSDs. 

25. The system of claim 24 wherein the determining means 
comprises: 

a broadcast request sent over the computer network by a first client 
computer when the first client computer logs onto the computer network and 
periodically thereafter, the broadcast request requesting the identity of each 
remote PSD coupled to a host computer logged onto the computer network; 

a broadcast message sent over the computer network by each host 
computer when said each host computer logs onto the computer network and 
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periodically thereafter, the broadcast message indicating the unique 
identification of the PSD coupled to said each host computer; and 

a broadcast message sent over the computer network by said each 
host computer when said each host computer logs off the computer network, 
the broadcast message indicating that the PSD coupled thereto is no longer 
available. 



26. The system of claim 25 wherein the determining means 
comprises a broadcast request periodically sent by a network server to all 
client computers lagged onto the computer network, the broadcast request 
requesting that each of the client computers logged onto the network and 
functioning as a host computer identity each PSD coupled thereto, wherein 
the client computers find available PSDs through the network server. 

27. The system of claim 25 wherein said each host computer 
functions as a transaction evidencing server for transactions between the 
other client computers and the PSD coupled to said each host computer and 
the other client computers function as transaction evidencing clients on the 
computer network, wherein transaction information received from the PSD for 
each transaction request is stored in the transaction evidencing server. 

28. The system of claim 27 wherein the transaction evidencing 
server determines whether the client computer is authorized to request 
transaction evidencing from the PSD. 

29. The system of claim 27 wherein the PSD determines whether 
the client computer is authorized to request transaction evidencing from the 
PSD. 

30. The system of claim 24 wherein each of the client computers are 
limited to accessing only certain ones of the PSDs. 
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31 A method for automatic detection of remote postage security 
devices (PSDs) on a network having a plurality of client devices to which the 
PSDs are coupled, the method comprising the steps of: 

broadcasting a request over the network by a first client device when 
the first client device logs onto the network, the request requesting the identity 
of each remote PSD coupled to the other of the plurality of client devices 
which are functioning as a host to the PSD and are logged onto the network; 

periodically thereafter rebroadcasting the request; 

broadcasting a first message over the network by each host when said 
each host first logs onto the network, the first message indicating the unique 
identification of the PSD coupled to said each host; 

broadcasting a second message over the network by said each host 
when said each host logs off the network, the second message indicating that 
the PSD coupled thereto is no longer available; and 

maintaining a list of PSDs available on the network. 
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POSTAGE METERING SYSTEM AND METHOD FOR AUTOMATIC 
DETECTION OF REMOTE POSTAGE SECURITY DEVICES ON A 
NETWORK 

Abstract of the Invention 

A postage metering system includes a plurality of printer modules 
connected as part of a network and operating as clients on the network. 
Postal security devices (PSDs) are coupled the clients. Each PSD is local to 
the coupled client functioning as a host to the PSD and remote to the other of 
the plurality of clients. The PSD includes unique identification, postal value 
storage and a digital signature generator. The clients function as a postage 
metering network wherein a client requests evidence of postage payment 
from a remote PSD for concluding postage metering transactions. Each of 
the clients determines which of the remote PSDs are available for metering 
transactions on the network by broadcast messages and requests. In one 
embodiment, a broadcast request for the identity of remote PSDs whose host 
is logged onto the network is sent over the network by a client when the client 
logs onto the network. Additional broadcast requests are periodically sent 
over the network by the client to other clients logged onto the network. 
Broadcast messages indicating the unique identification of the PSD coupled 
to a host are sent over the network by the host when the host logs onto the 
network. Additional broadcast messages are sent periodically over the 
network by the host. Another broadcast message indicating that a PSD is no 
longer available is sent over the network by the host when it logs off the 
network. In alternate embodiments a network server controls broadcast 
requests and messages. 



